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Inter-vuz Scientific Conferences 3.9-.19/31

A.A. Korotkov (Leningrad)on catalytic polymerization.

V,V. Korshak, Member-Correspondent of the USSR Academy of
Sciences (Moscow) on syntheses of phosphor containing polymers.

Professor G.Kh. Kamay (Kazan') on syntheses of certain
unsaturated ethers of phosphinous acids.

Academician 0. Vikhterle and Professor Vesely (Czechoslovakiaj
on cation polymerization of olefines.

K.A. Andriyanov, Member-Correspondent of the USSR Academy of
Sciences (Moscow) on the elaboration of a new class of thermo-
stable polymers.

Professor Z.A. Rogovin on the qualities of methyl carbonic

ether of celluloses.

Professor V.I. Ivanov on cellulose qualities and their appli-
cation in chromatography.

Professor Van-Yu- Khay (China) on the titration of terminal
groups of polycaprolactams.

Academician V.A. Kargin (Moecow) and G.S. Markova on the
orientation and crystallization of polymeric chains and their
disposition.

Academician P.A., Rebinder (Moscow) and Professor G.V. Vino-
gradov on methods characterizing the viscous elastic qualities
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Inter-vuz Scisntific Conferences 3.9-19/31

of polymeric solutions and the application of new rheological
and optical polarization methods

Professor K. Hess (Gess) from the Federal German Republic,
on submicroscopic structures of polymers.

Yu. S. Lazurkina (Moscow) and Ye.V. Kuvshinskiy (Doctors
of Physics-Mathematics) on the qualities of polymeric glass and
th- mechanics of glass formation of high molecular combinations.

Professor Chen-Bao-Kun (China) on viscous plastic qualities
¢. natural rubber.

Professor S. Goreyko (Poland) on polyvinyl chloride qualities.

Professor Z.A. Rogovin on investigations in obtaining fluorine
- - containing synthetic carbon chain fibres.

Professor Kh. Simionesku (Rumania) on fractionation of cel-
lulose.

Professor T. Rabek (Poland) on the qualities of ion-exchange
resin,

The second Vuz Conference on Embryology took place from 28th
January to 5th February at the Moskva University. About 600
participants were present, and 150 reports were read. Present
also were Professor G. Muller (Halle, GDR) and A. Kelyus (Krakow,

Poland).
The resoluiion of the Conference contained recommendations to
card 4/7 increase theoretical work on the problams of individual develop-
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ment of organisms. The creation of an embryology periodical
was suggested.

The Moscow University convened the first Vuz Conference on
Biochemical and Physico-chemical Principles of the Biological o
Action of Radiation in February 1957. About 700 participants '
were present.

An introductory paper was read by Professor B.N. Tarusov
(Hoscow) dealing with the biological action of ionizing radia-
tiona. Professor A.M. Kuzin made a report on radiotonal bio-
chemical aspects. Otlker reports were:

Professor M.N. Meysel' (Moscow) on the effect of radiation vﬁ
on various comporents of the cells of micro-organisms. N.P. )
Dubinin, Member-Correspondent of the USSR Academy of Sciences
(Moscow), on radiation genetics.

The resolution of the conference dealt with the creation of
a course in radiation genetics, to be included into the programaf
genetics and biophysics. The conference decided moreover to
invite qualified specialists to investigate the biological
action of radiation. It was decided to apply at the Ministry
of Higher Education for the organization of courses dealing
with working methods of isotopes.

CIA-RDP86-00513R001033310002-8"
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A scientific conference dealing with problems of the struc-
ture of organic combinations, took place from 14th to 16th
January 1957 at the Kazan' University. More than 200 participants
were present and 19 reports were delivered on subjects of theo-
retical orgenic chemistry (teutomerism, geometry of organic
molecules, etc). The conference stated the successful develop-
ment of the theory of A.M. Butlerov, and the necessity to resolve
problems of modern organic chemistry through physical research
methods, such as infrared spectroscopy, spectroscopy of the
combined dispersion of light and the methods of magnetic reso-
nance, introduced by Ye.K. Zavoyskiy.
J A conference on the Economical Efficiency of New Techniques
in Construction was convened in Jaruary 1957 by the Moskva In-
stitute of Engineering and Economy, together with the economic
departments of Gosstroy SSSR and the Scientific-Technical-
Scciety of the USSR Construction Industry. About 430 partici-
pants heard A6 reports, Professor, Doctor of Technical Sciences,
L.I. Onishchik (Moscow) spoke on "Problems of Wall Building From
the Point of View of Economical Efficiency".
Professor Ye.I. Varenik, Doctor of Technical Sciences (Moscow), :
spoke on "The Evaluation of th - Economical Efficiency of Con- o
suructions With Selected Sections”. '

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8

A N

Tnter-vuz Scdentific Coaferences 3-9-19/31

V.P. Lagutenko, chief engineer of the Mosgorispolkom Depart-
ment of Architectural Planning, on "Rational Solutions in the
Construction of Buildings - A Principie of Economical Building"”.

In May 1957 a conference of leading workers of soil division
work in USSR was held at the Moskva University.

Representatives of 8 universities and 2 agricultural insti-
tutes were pr-sent, as well as members of the USSR Academy of
Sciences and the Soil Institute imeni Dokuchayeva of the USSR
Academy of Sciences.

Eight reports and 3 information papers relating to the prin-
ciples and situation of soil division in many Soviet areas
were read. The conference decided to develop this work, and
to apply at the Ministry of Higher Education to convene a con-
ference on this subject in January 1958.

AVAILABLE; Library of Congress

card 7/7
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AUTHOR: Liplavk, I.L. 68-12-23/25 :
TITLE: All-Union Scientific-technical Conference on tlie Application

of Radio-active and Stable Isotopes and Radistions in the
National Economy and in Science %Vsesoyuznaya nauchno-

tekhnicheskaye konferentsiya po primeneriyu radioaktivnykh
i stabil'nykh izotopov i izlucheniy v narodnom khozyaystve

i natke
PERIODICAL: Koks i Khimiya, 1957, No.12, pD. 53 - 54 (USSR)
ABSTRACT: This is a report on the conference couched in general

terms. The conference was convened by the Ac.8c. USSR and the
Chief Directorate for Utilising Atomic Energy at the Council of
Ministers of the USSR. About 4 000 specialists participatad
and also a large number of guests from Soviet tloc countries,
prance and USA. At the fourteen sections of the ccnference,
about 500 papers were read. The paper of 8.5. Medvedev,
Correspording Member of the Ac.Sc. USBR, was devoted to the
prospect of utilisation of nuclear radiations in chemistry. BY
means of nuclear radiation. it has been possible to achieve,
under certain laboratory conditions, direct synthesis of aniline
from a mixture of benzcle with ammonia, and of phenol from &
nixture of banzole with water. By means of radiolysis, it is
Gardl/ 4 possible to ichieve oxidation of substances which do not oxide
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68-12-23%/25
A£11+4Union Scientific~-technical Conference on the Application of Radio-
active and Stable Isotopes and Radiations in the National Economy and
in Science. '

under normal conditions. Of interest, also, were the papers
on rediation chemistry of the solid body - furthermore, the so-
called "cold" cracking. By passing of crude through a radio-
active cobalt tube, it is possible to obtain directly high-
quality gesolines. HMuch abtention was paid to investigating
miclear radiation for controlling automation of technological
processes, to developing methods and apparatus for radiometry
and dosimetry of nuclear radiations. On the basis of the
presented papers and the discussicns, it is evident that the
Soviet Uniorn is holding its own and is even in advance of other
countries as regards the development of new instruments, but
lags far behind as regards industrial manufacture of such
instruments. Only density meters, level meters and gamma-
defectoqe@py. apparatus are being series produced. A major
achievement is the development of a new instrument, the concen-
tration meter, which is based on nuclear radiation spectroscopy
and permits solving, for instance, continuous control of the
composition of complex mixtures. The coke-chemical industry
Card2/4 leags far behind other industries in utilising nuclear radizvivus.
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All-Union Scientific-technical Conference on the Application of
Radio-active and Stable Isotopes and Radiations in the Netional

Economy and in Science

A considerable part of the papers was devoted to the perfection
of known methods, particularly as regards prospecting for
oil. Recently, “gamma-gamma logging™ waes developed which
permits coreless investigation of a cross-section of coal
seans, determining the thickness of seams, the degree of esh
content and also, very approximately, the grade composition
of the coals. Interesting papers were read on using radio-
ackive isotopes for studying the effects of explosions in
mining. Personnel of the Institute of Mined Fuels Ac.Sc. USSR
(Institutb goryuchikh iskopayemykh AN SSSR) reported on using
radioactive radiations for coal beneficiation and for
monitorirg coal quality; the method is based on the weakening
of the soft gamma-radiation as a function of the density and
composition of coal particles. The Institute developed and
manufactured a model of a radiometric separator for automatic
sorting of bits of coal from rock for dimensions of up to
100 mm. A rapid method was also developed for determiring the
ash content of coal by means of ordinary counters. All
Card3/4 problems related to the manufacture of radioactive and of
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MEDVEDEV, S. S. and A. N. PRAVEDVIKOV

"The Formation of Side Cheins With the Irradiation of Polyethleres dby Icnizing
Radiation" p. 269

Prapsactions of the Firat Couference ca Rallcaction Chemietry, Hoscow,

Pruly
Tzd-vo AN SSSR, 1958. 330pp.
Conference ~25-30 March 1957, Hoscow
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BAKH, N.A.,,prof,, otvetstvennyy red,; MEDVEDEV 5.5 ; VESALOVKIL, V.1,
prof;; DOLIN, P.I., doktor khin, naujk; WILIER, N.B,, kand, khim,
nauk! TSEPLIN, B.L., kand, khim, nevk; 1RIFONOV, D%, red, izd-wa;

BUGAYENN, U.¥., red, izd-va; MOSKVICHEV/, N.I. tekhn, red.

[®ransactions of the Firat kll-Unicn Conference ~ Radiation Chemistryl.
Veosoiuznoe scveshchanis po radiatsionnoi i:4=zii, lat, Moscow, 1957.
Trudy... Moskva, Izd-vo Akad, nauk SSR, 1958. 330 p. (KIRA 11:7)

1. Chlen korrespondent Alkndemii nauk SSSR (for Madvedev).
(Radiochemistry--Congresses)
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SHENG KANG, MEDVEDEV, S. 8.

PRAVEDRIKOV, A. W,,

"On the Machanism of Cross-linking of Polymer Chains Under Gamna-
Irradiation.”

paper to be presented at 2nd UN Intl.' Conf. on the peaceful usess of Atomic
Energy, Geneva, 1 - 13 Sept S8.
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F.M.; SHEYNKER, A.P.; ZABOLOTSKAYA, Ye.V.;

___ MEDVEDEV, S.S.; KHOMIKOVSKIY,
EERBZHNOY, G.D.

Some laws governing emulsion polymerization.
no.l:5-17 '58.

i i tsessov Nauchno-
1, Laboratoriya polimerizatsionnykh pro
jssledovatel!skogo £iziko-khimicheskogo instituta im.

Karpova.

Probl.fiz.khim,
(M4IRA 15: 11)

(Polymerization) (Emlsions)
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MEDVEDEY 3. 5.

. AUTHORS Malyusov, V. A. £ 1-l8/12

TITLES Scientific Conference at the Institute for Physical
Chemistry Imeni L. ¥a. Karpov
(Mauchnaya kornferentsiya v Fiziko-khimichezkom instilute
imeni L. Ya, Karpova)

-

PERIODICAL:  Khimicheskaya Proryshl=nnost!, 1958, Hr 1, Fpe 5456 (Ussa)»

ABSTRACTS st the end of MNovember, 1557, a meeting of ovhe scientific
session of the scientific council took place in ths avove
mentioned institute in honour of the hoih anniversary of the
great socialist Octocer Revolution. 19 con ~ibations of the
most interesting works carried out of lately in this institute
were delivered. The corresponding memter of the Al USSH. pro®
fessor S. S. kedvedev, gave @ report on the investigati rn. of
the gensTal rules governing the emulsion polymerizaticn. the
active wember of the AN Ussh, professor V. d. pargin reported
on new observations in structural polymers. The anrresronding
member of the AN USSR, professor K. A, Kocheshkcve reported
on investigations in the field of organic lithiom compounds.
The corresponding member of the AN U3SR, M. A. Kazarnovexiy,

APPROVED FOR RELEASE: 07/12/2001
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Scientific Conference at the Instvitute for Physical 6L-1-18/19
chemistry Imeni L. fa. Karpov

reported on percxide compounds of the alkaline metals, preiesscr
A. I. Shnatenshteyn on the isotopic reactions with deuterium
in anhydrous sclutions, professor P. P. Shorygin on the inver=
action of the substituents in molecules of orgamc zompounds
D. N. Shirogin on the nature and effect of the hydrogen-— and
metal element binding, professor B. F. Ormont on the imper%ancs
of the sclid phases, professor G. 5. Zhdanov reported on the
work of the electronic computing machinz ngristall® and demaon®
strated it. V. L. Karpov repcrted or the jnvestigations of the
radiation stability of high polymers, professor v, I, Veselovs®
kiy on the mechanism of the radiation-electrocnemical processes,
professor M. A. Progkurn:n on the sensitizaticn ef radial.ion-
chewical reactions, professor 5, fa. Pshezhetskiy on the oxida=
tion of nitrogen under ioniz.ing radiations, professor M. He
Tunitskiy on the molecule-. and ionic dissociation in the mass
spectrometer, A. Kh. Breger on sources of nuclear radiations,
professor fa. lis Kolotyrkin on electrochemical jinvestigations
of metals, the corresponding member of the AM USSR professor
N. M. Zhavoronkov reported on the process of steady and uns ~eady
Card 2/3 mass transport in the absorpticn and rectificatvion, prcfessor

AP :
PROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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Scientific Conference at the Institute for Physical £,.1.18/19
Chemistry Imeni L. Ya. Karpove.

M. I. Temkin and L. E. Apel'baum on the cnain characteristics

of heterogeneous catalytic reactions and professor G. K. Boreskov
reported ont "Some Questions of Catalyst Selection."

There are no references.

AVAILABLE: Library of Congress.
1. Chemical rese ..o~UGSSR 2. Scientific research-USSR
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(Kerpov, USSR)

"Polymerization through Irradietion.”

paper presented at the Intl. Conference on Radiolsotopes in Scientific Resserch
in Paris, 19-20 Sept 1957.

Angewandte Chemie, No. 3, 1958.
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AUTHORS: Razumovakiy, S. D., Medvedev, S. S SOV/62-58-8-10/22
— -~
TITLE: Kinetica of ths Reaction <f Cumens Hydrogem Peroxide Witk
Tristhylens Tetraamins in *he Presence of Iromn Salts im
Aqueous Solutions (Kinetike reaktsii gidroperekisi kumols
g trietilentetraspinom v prisutstvii soley zheleza v vodnyxh
rastvorakh)

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleciye khimicheskikh naui,
1958, Nr 8, ppe 973-980 (USSR}

ABSTRACT : Late.y the methods of the arTangeman: .f processes with radicals
3y means of redox reactions have been employed more and wmore
in the production of higkh-molesular products. The peroxide
sompounds are the oxilation components used moste In publications
there exist various papers on this subjecs (Refs :-9), awcng
-hem a.sc that by Ohrr and Williiams {Orr and Vil'yans, Refs
8.9). The papers published hitherto have, however, not at all
explained the role played by the ircp in the Teaction {(and the
dependence of the Tate of reaction on the concentration of the
iror). The present paper deals with the explanation of this
problem. The gxperiments demonstrated that the reactiocn between
cumene hydrogen peroxids and triethylena tatraamine takes

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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: S0V/62~58-8-10/22 >
Kinetios of the Reaction of Cumene Hydrogen Peroxide With Triethy.eze
Tetraamine in the Presence of Irom Salts in Agueous Sclutions

B plase only in the presence of tron. The activity of the irou
galts mainly depends on the conditions ¢f the expariment, and
may be explained by the salt hydrolysis. It was also found

that the amine has the capability of reducing the iron salta

in acid as well as in alkalizne medium. The course cf the
reaction with respsct %o all reaction components was determined
more accurately. Tha sctlivation energy of the entire reaction
was osloulated. The rules governing the change ¢f the cone«
centration of hydroperoxids wers dsterminad. Finally the <
stants ¢f the summary equaiion werve calsuiated, There are
figures, 2 tables, and 21 references, 5 of which are Soviste

Ooni~
-
{

ASSOCIATION: Moskovskiy Institut tonk:
Lomoncsv+a (Moscow Ins
M. V. Lomonoscv)

krim:i-heskoy tekhnologii im. Mo Vo
e of Fine Chemical Techncliogy -meni

SUBMITTED: Januazy 14, 1957

Cari 2,2
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AUTHORS: Razumovskiy, ! , S. & N

TITLE: Styrene Polymerization in Emulsion Under the Influurce of
the Initiating System Cumene-Triethylene-Tetramine Hydro-
peroxide (Polimerizatsiya stirola v emul'sii pod viiyaniyem
initsiiruyushchey sistemy gidroperekis' kumola-trietilen-
tetramin)

PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye Khimicherkikh nauk,
1958, Nr 9, pp 1088 - 1093 (USSR)

ABSTRACT: The initiation of polymerization by oxidation ard reduction
in aqueous emulsions has found wide-spread uze. The
gsystem hydroperoxide-polyethyleneamine serves as an
example of the oxidation-reduction system. Its poly-
merization initiating effect proved to be sufficient in
the co-polymerization of divinyl with styrene. The
reaction between the hydroperoxides and polyamines
has been the subject of countless investigations
(Refs 5-8). In the present paper the authors are zoncernad

) with the kinetics of the reaction between cumene
Card 1/2 hydroperoxide and triethylenetetramine in an emulsion

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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Styrene Polymerization in Emulsion Under the 891/62
Influence of the Initiating System Cumene-Triethylene-Tetramire
peroxide

medium, as well as the polymerization kinetics o. the
hydroperoxide-polyethyleneamine system already
mentioned. It was found that the rate of reaction
depends upon the concentration of the reactants. On

the basis of the exderimental results obtained seve: al
considerations arise in regard to the mechanism of

the reaction. The kinetics of the polymerization reaction
of styrene 1n emulsion and under the cumene- -hydroper-
oxide-triethylene-tetramine system were investignted.

It was found that the polyme:rizing effect of this
system is actually very small. There are 11 fizures ard
8 raferences, 3 of which are Soviet.

ASSOCIATION: Moskovskiy institut tonkoy khimicheskoy tekhnologii
im.M.V.Lomcnosova (Moscow Institute for Fine Chemical
Technology imeni M.V.Lomonosov)

SUBMITTED: Pebruary 7, 1957
Card 2/2
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G Phase."
rproblems of the Polymerization of Sthylene in its Laseous and [4cnid Pha

rt presented &t the UNESCO Conf. on Utilization of kadicactive Isotopes
repo 3
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AUTEORS: Lipatova, T. E., Gantmakher, A. R., SOV/76-32-

Medvedev, S. S.

TITLE: ﬁ\\THE‘Gata%yttt—C6§6Iymé?ization of Unsaturated Compounds

(Sovmestnaya kataliticheskaya polimerizatsiya nenasyshchennykh
soyedineniy) II. The Copolymerization of Isoprene and a-
Methyl Styrene (II. Sovmestnaya polimerizatsiya izoprena s
a-metilstirolom)

PERIODICAL: Zhurnal fizicheskoy khimii, 1958, Vol 32, Nr 93,
PE 2029 - 2034 (USSR)

ABSTRACT: These compounds were polymerized in an ethyl chloride
solution at 0°C using tin (IV) chloride as a catalyst. The
composition of the copolymers formed was determined from
the volume decrease during the polymerization and by means
of inira-red spectroscopy. The spectra are reproduced in
figures 1,2, and 3, The molecular weights were determined
by the osmotic method (Tnble 2). Diagrams show the course
of the polymerization of a-methyl styrene alone (Fig 5) and
of the copolymerization »f isoprene and ag-methyl styrene.
The work shows that three components, isoprene, a-methyl

Card 1/2 styrene, and a product of copolymerization with inner
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The Catalytic Copolymerization of Unsaturazted Compounds. SOV/76-72-9-13/4
II. The Copolymerization of Isoprene and a-MHethyl Styrene

double bonds take part in the polymerization reactions.
Steric factors are important in the reaction between

the tertiary carbonium ion and monomers. g-methyl styrene

is considerably more reactive than isoprene. The initial
reaction rate in the polymerization of the a-methyl

etyrene is decreased by the introduction of isoprene

into the system. This is explained by the fact that various
complex monomer-catalysts are formed. This formation reduces
the concentration of the complex formed by the tin (IV)

chloride with g-methyl styrene, which is the more active

of the twe monomers in initiating carbonium polymerization.
There are 7 figures, 2 tables, ard 2 references, 2 of which
are Soviet,

ASSOCIATION: Fiziko-khimicheskiy institut im.L.Ya.Karpova, Moskva (Moscow
Physical-Chemical Inotitute imeni L.Ya.Kavpov)

SUBMITTED: April 4, 1957
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Some Peculiarities of the Carbonium-Polymerization of the 20-119-1-2}/52
Styrene-x-Methylastyrene System )

Card 2/4

monomers show that in the concentration range from 0,7 to

1,7 Mol for ot-methylstyrene (at a total concentration of the
monomers of 2,5 Mol/liter) the polymerization under review
takes piace without an induction period with a gradually
decreasing velocity. The composition of the co-polymers

with those of the initial mixtures is given in table 1 which
shows that the co-polymers are highly enriched witho(-methyl-
styrene as more active component. The product of the co-poly-
merization-constants in this system is less than 1 (re-
ferences 1,2). The steric effect manifests itself in a
separate polymerization of (~-methylstyrene which is confirmed
by the reduced thermal effect of its polymerization (ref. 3).
The molecular weight of the polymers are given in table 2.
The kinetic curves of the domain of the additions of small
quantities of the more active component (figure 2) are the
most interesting. The intensive effect of an increase in
polymerization velocity in the course of time is characteris’ic
here. It begins at a certain stage of the polﬁberization
which is characteristic of every given relation of the
rolymers. The maximum velocity was observed in a Pelation of
10 Mol styrene: 1 Mol o(-methylstyrene. With increasing

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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Scume Peculiarities of the Carbonium-Folymerization of
Styrene-p{-Methylstyrene Sys-.em

concentration of the catalyst tie azccluration of tue
polymerizae* ‘on increases and its “e:pth derreases (figure 2.
The temperacure drop highly reduc:s the relation of the
maximum velocity to the initiai v.-lucity and lengthens the
induction period, The obgerved msiirum veloclties ecxeed the
sum of the velocities of the sepurate polymerization_of the
samé monomers with the same initial concentrations. From
these data follows that the efrect of the acceleration is
connected with the initiation acts. This is also indicated
by & powerful influence of weter and HCl upon the acceleration:
as is to be seen from table 3 the aczceleration effect is
highly inhibited by these additicuns. The pussible causes of
a small acceleration at high HCl-concenw.rations are discussed,
Further a partial effect of the reduction ¢f the initial
velocity takes place on the introductiocn of gmall additions
of o(-methylstyrene (figure 4). 3Such a ruenomenon is well
known in the radical polymerization. With thne exnaustion of
the quantity of o(-methylstyrene the polymerization velocity
shall somewhat increase and approach that of purr styrene.
It was proved in this paper that the reac*ivity of theeot-
-methylstyrene molecule in preperiion to the cartonium ion

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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Some Peculiarities of the Carbonium-Polymerization of the 20-119n1-24/52
Styrene-(X-Methylstyrene System

of styrene is considerably higher than that of styrene,
Small quantities of the firat-mentioned more active
component intensgively accelerate the styrene polymerization.
This effect apparently is of general nature and is connected
with a great differerce of the activity of the monomers. '
There are 4 figures, 2 tables, and 3 refcrences, 1 of which
is Soviet.

SUBMITTED: October 9, 1557
AR - . . ——
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On the Mechanism of the Cross Linkage of Polymer Chains Under
Gamma Radiation (0 mekhanizme gshivariya

Doklady Akademii nauk SSSR, 1958, Yol 122, Hr 2, PP 254-257

rgse bonds must he connected with
hich radicala take part. The velocity

of the croesg linkage of the chains is constant with respect
to %time and proportional to the intensity of the radiation.
The most simple agsumption concerning the mechanism of the
cross linkage is the following one: During radiolysis, the
transverse bonds are formed by recombination of the polymer

to double bonds of the polymer molecules. The steady

gtate with respect to the concentrations of the double bonds
and free radicals will be not reached. The recombination of

AUTHORS:

Academy of Scienced, USSR
TITLE:

the fction of

polimernykh tgepey pod deystviyenm gamma-izlucheniya)
PERIODICAL:

(USSR)
ABSTRACT: The formation of transve

gecondary processes in w

radicale

the radicals and the joining-together of the radicals %o
card 1/4
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On the Mechanism of the Cross Linkage of Polymer Chains tUnder the Action

of Gamma Radiation

stand the mechanism of the processes which lead to the forma-
tion of transverse bonds, the radical reactions in the ir-
radiated polymer (especially the reactions in which atomic

hydrogen takes part) have to be investigated. This hydrogen

ator may either loose its excess energy OTr react according
_to one of the following reactions: 1) interwction wita an

other hydrogen atom: H+H—> Hz, 2) interaction with free

radicals produced during +the irradiation
‘ WCHZ—CHQ-CHZM
wCHz-CH—CHQ ~ + |
wCH2-0H=cn ~+ H,
3) interaction with the double bonds: ~~CH,=CH=CH~+ n—
—> CHZ-CH—CH2m~ . 4) Detachment of the hydrogen atom from
the polymer molecule:fvvCHZ—CHZ-CHZVV+ H —9A~CH2-CH—CH2-+ HZ'

The velocities of these reactions mainly depend on the probabili
card 2/4 ty of the collision of the hydrogen atom with the various

2 T

F
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01 the Mechanism of the Cross Linkage of Polymer Chains Under the Action
of Gamma Radiation

groupings. Below the vitrification temperature.T , the veloci-
ties of the cross linkage of polyethylene and polyvinylchloride
do not depend on the temperature. In polymers which contain

a sufficiently high number of lateral groupings (bokovaya
grupirovka), the "cold" hydrogen atoms will take part in the
reactions of cross linkage also below the vitrification tem-
perature, In order to prove this assumption, the authors in-
veastigated the infiuence of the y-radiation on polymers of

CH

the structure
(-C3H6-(I:H2-
N 3, n

There are 2 figures, 3 tables, and 2 references, 0 of which
ig Soviet,

ASSOCIATION: WNauchno-issledovatel'skiy fiziko-khimizhesgkiy institut im.
L. Ya. Karpova
(Physical-Chemical Scientific Research Institute imeni L. Ya.
card 3/4 Karpov)
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AUTTORS: Aleksandrova, Yu. A., Huang Y811 S0Y/20-123-6-20,%0

Pravednikov, A. N., Medvedev, S. 3 Academician

TI17LE: Reactions of Oxygen-Containing Redicals of the RO" Type
(Reaktsii kislorodsoderzhashchikh radikalov tipa RO)

PERIODICAL: Doklady Akademii nauk S$SR, 1958, Vol 123, Nr 6,
pp 1029 - 1032 (USSR)

ABSTRACT: The reactions under review were carried out mainly on model .
. - syytems in shich the R0P-radicals were formed from the decomposi- '
- tion of dialkyl peroxides. The authors found that at the
decomposition of ditertiary-butyl-peroxide, dissolved in
hydrocarbons, in addition to methane at 195° the resulting
. amount of acetone is about 12 times that of tertiary butyl y
alcohol. This is indicative of a higher activation energy than |
had been found by J. H. T. Brook (Bruk) (Ref 2). Proceeding =
from scheme (I), (II), (IIT), nearly all tertiary butoxy radi-
cals are likely decompose under cleavage of the C-C bond as
can be assumed from the results obtained. This is, however,
in contradiction to the data published on the "thermal-oxida-
Card 1/3 tive" destruction of the carbon chain polymers (Ref 4). It
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Reactions of Oxygen-Containing Rzdicals of the RO Txpe S0V/20-123-6-20,50

can be concluded from the results that acetone here is not
only formed as a consegquence of the reaction

k
(035)3c0. -~ (033)20 === 0+.CH3 (1), but also in conseyuerce
of some other reaction the velocity of which considerably
depends on temperature. Such a reaction can be that of the
RO-radicals with one another. At low temperatures the con-
centration of the RO- radicals is low and the reaction pro-
ceeds slowly (Ref 2). In order to prove the acceleration of
this reaction at increasing temperature or at a consicderatle
inerease in concentration of the peroxide, the authors have
investigated the decomposition of the di-tertiary-butyl-percxide
in an isopropyl-benzene soiution at 120 - 1509 and in the
concentration range from 4 up to 16 percentage by weight.
Figure 1 shows that the ratio of the concentrations of acetone
(e) and tertiary butyl alcohol (b) a/b increases with an in-
creasing concentration of the peroxide. Therefore the reaction
order of the formation of these compounds with respect to
the peroxide concertr tion ie not equal to 1. According to
various computatiors - :¢ authors conclude that the acetone

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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formation under the above ccnditions at temperatures of about
200° is largely related with the bimolecular reaction;

k
(c35)500-+(c35)3co- ——55(033)20 = 0+c53-o-c(c113)5 (1Y) and
not with the monomolecular decompcsition of the RO. radicals.
In the case of high-polymers the reaction (IV) must lead to
a rapid variation of the distribution regarding the molecular
weights. This occurs indeed in the radical sta.;es of the poly-
ethylene oxidation. This variation is accompanied by the
occurrence of ether bridges tetween the macromolecules.There
are 4 7 gures, 1 table, and 5 references, 3 of which are Soviet.

ASSOCTATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im.
L. Ya. Karpova (Scientific Physical-Chemical Research Institute
imeni L. Ya. Karpov)
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< AUTHORS: Yur’yev, Ve M., Pravednikov, 4. N., SOV/20-124-2-26/71
. Yedvedev, S. S., Academician
TITLE: Influence of Side Chains on the Rate of Oxidation of Carbon

Chain Polymers (Vliyaniye hokovykh otvetvleniy na gkorost’
okisleniya karbotsepnykh palimerov)

PERIODICAL: ?Oklagy Akademii nauk <SSR, 1959, Vol 124, Nr 2, pp 335-337
USSR

ABSTRACT: The principal reactions in the oxidation of hydrocarbons are
the following:
Re + 0, = ROO- (1); ROO+ + RH —p ROOH + R: (2);

ROOH <=p RO- + <OH (3); RO + RH ~p ROH + R- ,
*OH + RH —p H,0 + Re (4) . The rates of all these elementary

reactions determine the rate of oxidation. As is known the rate
is considerably decreased on the transition from low molecular
weight to high molecular weight compounds of analogous astructure
(Refs 1, 2). This might be explained as follows: The removal of
T card 1/3 one hydrogen atom from the hydrocarbon atom is accompanied by a

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8

e

S R R RS

TREESE

I R R N R A R I e

Lot e 4

BRSNS
o e
- S

Influence of Side Chains on the Rate SOV/20 -124-2-26 /71
of Oxidation of Carbvon Chain Polymers

transition of the corresponding link of the molecule from a
tetrahedral to a plane configuration. In polymers, links of the
polymer chain are displaced. This is bound fto increase the
activation energy and thus to retard the reaction (as compared
with the analogous reactions of low molecular weight compounds).
The separation of one hydrogen atom from a side group (methyl-,
propyl- and others) is not accompanied by o displacemant of the
links of the polymer chains and must possess the same activation
-~ energy as the corresponding reactions of the low molecular weight .
compounds. It can therefore be expected that the oxidetion of
the polymers with comparatively short side chains will take
place mainly on the side chains. To control this assumpticn the
’ authors synthesized polymethylene as well as polymers which
contained the methyl and propyl side groups (Ref 4). The
erxperiments concerning ‘he oxidation of these polymers Lave shown
th ~ the introduction uf side groups rapidly increases the
ab: -~ ption rate of oxygen (Fig 1,a); at the same time the number .
of .xygen molecules which are used for the cleavage of the
principal chain (Figs 3, 4) increases, i.e. the oxidation really
proceeds in the side chains prevalently. At a high oxidation
Card 2/} intensity of the polymers which were produced by decomposition
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of the diazo compounds, a "sewing up" (zashivaniye) of the
polymer results 28 a consequence of ether bridges between the
mscro-molecules. A very low molecular fraction appears within
the system as well. Possibly, these variations are due to the
proceeding of a bimolecular reaction under participation of

2 oxygen containing radicals (Ref 6). Poiystyrene is not
vgewed up" at an oxidation intensity of up to about 20 ml 0
per 1 g polymer, since the concentration of the radicals

and the oxidation rates, respectively, seem to be too low.
There are 4 figures and 6 references, 3 of which are Soviet.

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im.
L. Ya. Karpova (Scientific Physicel and Chemical Research
Institute imeni L. Ya. Karpov)

SUBMITTED: September 29, 1958
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AUTHORS: Yurlyev, V. M., Pravednikov, A. B.; SOV/?O-125-6—}6/61
Medvedev, S, Academician
\_“__‘Mv‘l.ﬂ—'“‘-"i"
TITLE: the Influence of Oxidation Products on the Kiaetics of *he
Oxidation of Cetane (Vliyaniye produktov okisleniya na
kinetiku okisleniya tsetana)

PERIODICAL: Doklady Akademii naunk SSSR, 1959, Vel 125, Nr 6,
pp 1301-1302 (USSR)

ABSTRACT: The oxidation of cetane takes place at 1400 in a closed system
with circulating oxygen. Figure 1 shows that, up %0 a
reaction yield of 25-30 %, the reaction develops
sutocatalytically, after which it decreases rapidly and
continues at a nearly constant rate above a reaction yield of
40-50 %. The concentration of peroxide compounds hes &
meximum at a reaction yield of 25<30 4%, after which it also
decreases and becomes nearly constant at & reaction yield of
40-50 %. These phenomena are indicative of the fact that,in
the course of oxidation, processes occur which reduce the
rate o oxidation. &s in the case of hydrocarbon oxidation,
the system becomes divided into two layers in the course of
the process, an upper layer containing hydrocarbens and a

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"
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The Influence of Oxidation Products on the Kinetics SOV/20~125-6»}6/61
of the Oxidation of Cetane

lower one consisting of oxidation products, products of the
lower layer were added to the ocetane, whicn resulted in a
reduction of the reaction rate (Fig 3). On the other hand,
removal of the lower layer from the reaction vessel caused
acceleravion of the reaction. This proves that the reduction
of reaction rate is caused by the accumulation of products
which interrupt the development of the reaction. There are

3 figures.

ASSOCIATION: Nauchno-issledovatel'skly £4ziko~khimicheskiy institut im.
L. Ya. Karpova (Scientific Research Institute for
Physical Chemistry imeni L. Ya. Karpov)
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Gantmakher, A. R., Medvedev, §. 8., S0V/20-127-1-26/65
Academician, Lyudvig, Ye. B.

On the Initiation Mechanism of Cationic Polymerization in the
Presence of Metal Halides (XK voprosu o mekhanizme initeii-
rovaniya kationnoy polimerizatsii v prisutsvii galogenidov
metallov)

Doklady Akedemii nauk SSSR, 1959, Vol 127, Nr 1, pp 100 - 103
(USSR)

There are two interpretations concerning the initiation mecha- !
nism of carbc.ium polymerization and of the formation of the

primary carbonium ion, respectively: (a) Cationic polymeriza-

tion cannot proceed in the presence of metal halides without

an addition of various co-catalysts. (b) Tkis polymerization

is possible under certain conditions without the additions men- S
tioned. The problem of the nature of the co-catalytic additione °-
develnped considerably with the progress of investigations. In ’
references 1-3 it was detected for isobutylene polymerization =
in 1iquid and in hexane solution that no polymerization takes '
place without proton~-containirg additions. Therefrom 1%t results
that always proton-containing acids of the type HB-PXn act as

CIA-RDP86-00513R001033310002-8"
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in the Presence of Metal Halides

jnitiators of the aforesaid polymerization (H3 - co-catalyst
Pxn—metal halide). This held in the case of low temperatures

and media with a low dielectric constant. The results of iso-
prene- and styrene polymerization in the presence nf SnCl4 ok~

tained by the authors showed, however, that the polymerizaticn
mentioned proceeds as well without additiorns at higher texpera-
ture and a higher dielectric constant (Ref 4)}. This fact con-
cerning halogen alkyls and dichloro-ethane without additions
(Refs T,8,11) was confirmed by references j,6. The authors of
the two last-mentioned papers r¥are, however, of the opinion
that the solvent plays here the role of a co-ratalyst (see
Scheme). The scheme mentioned shows that the breaking of the
chain in chloro-ethyl and dichloro-ethane with TiC]l or SnCl
ag catalysts should not depend on the question as to whether
the reaction is carried out in the presence of HC1l or without
this acid, since the carbonium ion is in either casge in the field
of one and the same compensating lon. This io in oontrast to
the authors! results according to which HC1 additions reduce
the molecular weight of polymers produced by the polymerization
Card 2/4 in halogen alkylio-and other golvenis (Ref 7). Only the
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On the Initiation Mechanism of Cationic Pclymerizaticn SOV/20-12',7-1-26/65
in the Presence of Metal Halides

molecules bound to the catalysts are effective. From these ard
other results (Refs 8-11) the authors drew the conclusion tha*
the cationic polymerization may proceed under the direct effent
of aprotic acids in halogen alkylic solvents without the par-
ticipation of specific co-catalysts. This holds also for water
(Refs 5,6). In reference 12 it is, however, not denied that
poth (a) and (b) polymerization methods are possible. The ini-
tiation reaction in the monomer - catalyst system proceeds ap-
parently by way of the formation of a mn-complex of the catalyst
with the monomer. The initiation reaction is caused by an in-
teraction between this complex and the monomer (Refs 8,133 ana-
logy in reference 14). Thus, complex formation effects (Refs 11,
15) are inhibited by additions of H,0 and HC1 (Ref 11) which
form themgelves stable complexes wi%h SnCl4. a-methyl styrene

forms complexes with SnCl4 better than the styrene used in ~ef-

erences 1-3. It is rather probable that the co-catalysts form

in non-polar solvents not only complexes with the catalyst, but

also favor the formation of an ion couple by the solvation of
Card }/4 the complex. The additions themsel 13 may play this role as
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well as their complexes with the catalyst. Thus, polymerization
without co-catalyst is in several systems cne of the special
cagses of the complex nature of the initiaticn process. There
are 16 references, 9 of which are Soviet.
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APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001033310002-8"



5(3). S0V/20-127-3-33/71
- AUTHORS: In Shen-kan, Pravednikov, A. ., Uedvedev, 3. 5., Academician

et ot
e P

TITLE: The Mechaniam of the Screening Effecgwaf Benzene Rings in
the Hydrolysis of Polystyrene

PERIODICAL: Doklagy Akademii nauk SSSR, 1959, Vol 127, §r 3, pp 595-598
(USSR

ABSTRACT: Polystyrene has a sonsidarable radiation stability compared
to polyethylene and compounds containing nc phenyl group. For
cross-linking an exceedingly high energy is neceasary. In
this connection, the reaction is investigated which %akes
place during irradiation on polystyrene.”?he reaction mechan-
ism may be represented in the following manner:

~CH,,-CH~CHy’ ~CH, -§-CH5- (11)

2 2 2 (:]
(f) (i) 1 (1) ~cuz-g-cn;

(1) (11) R

(11)
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of Polystyrene

~ CH - CH-CH" ~CH,-¢-CH”

B+ 5 524' (2)

(1) (11)

}1+—~CI{2-CH-CHfv ~CH2-CH-CH§'

- H"@ (3)

(111)

card 2/4
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~CH,-CE-CHy  ~CH,-CEH- ;g

(111) O @
H
|

~CH, - -CHz-  CH,-CH-CH,

(11)
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The Mechanism of the Screening Effect o Benzense Rings in the Bydrolysis

of Polyatyrene

~CH,-CH-CHz ~CH,-CH~CH5~

(111) (1)

$ — :
~CH,-C-CH5~ ~ CH,~CH-CHZ-

(11) (1)

A hydrogen atom breaks loose from the aliphatic chain; it
may react with the styrene by a further aaparation of a hydro-
gen atom (2), or it may link up %o the benzene ring by form-
ing a free cyclohexadienyl radical (3). The latter reaction
developa very rapidly. If, further, (I1) reacts with (II) ,
a"transveraal compound® may be formed (4), or (II) reacts
with (III), in which case this reaction may lead to the
ntransversal compound” (5), and with further disproportiona-
Card 3/4 tion (6) to the re-formation of the benzene ring. Experiments
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of Polystyrene

carried out with deuterium-substituted toluene proved the
mechanism mentioned in (6). Data hereon (deuteron content

in the compounds obtained and energy used for transition of

a D-atom into the benzene ring)are givan in table t. The high
atability of polystyrene to cross-linking may be explained

by the dispropertionation of the primary radicals with the
oyclohe cadiene radical. There is 1 table.and 7 English references.

ASSOCIATIOR: Nauchno-isaledovatel 'ekiy fiziko-khimicheskiy institut im.
L., Ya. Karpova
(Scientific Research Inatitute for Physical Chemistry imeni
L. Ya. Karpov)
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Spirir, Yu. L., Gantmakher, 4. R., S0V /20-128-6-38/63
Medvedev, S. S, Academician

The Copolymerization of Parachlorogtyrene With a-ifethylstyrene .
and Styrene Under the Influence of Alkaline Cetalysts

Dokla%y Akademii nauk SSSR, 1999, Vol 128, Nr 6, pp 1232 - 123}
(UssR

An inveatigation is made of the reactivity of chlorine-contaln-
ing monomers under the influence of lithium-organic and godium-
organic catalysts in different media. The polymerization took
place in a vacuum, %o exclude the effects of air and humidity.
Previous experiments with monomers containing a relatively mo-
bile chlorine atom (chlorovinyl, chloroprene) showed that the
chlorine atom quickly reacta with lithiumethyl and that no poly-
merization tekes place even at low temperatures. The chlorine
atom of parachlorostyrene is; however, less mobile, and thus it
is possible to carry out the polymerization. Table 1 gives the
results of the experiments. Lithiumethyl, godium triphenylmethyl,
*2-sodium naphthalene and y-radiation were uged as catalyats; the
golvents were benzene, ether, triethylamine, and tetrahydrofuran.
The composition of the copolymers gtrongly depended on the kind
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The Copolymerization of Parachlorostyrene With a-Methyl- S0V/20-128-6-38/63
styrene and Styrene Under the Influence of Alkaline Catalystis

of catalyst and medium. In the case of hydrocarbons the radical
polymerization is predominant in the polymerization with lithium-
ethyl. The same radical polymerization also prevails under the
effect of y-radiation. In the case of triethylamine the polymeri-
zation according to the anion mechaniam is most frquent, while

; when lithiumethyl is used in ether radical machanigm and anion

a mechanism are found side by side. The constants of anionic co-

i polymerization calculated for styrene (a = 0.1%0.1) and para-
chlorostyrene (B = 6.5%0.1) show that the introduction of the
chlorine atom into styrene increases the activity of the monomer .
for anionic polymerization. There are 1 table and 2 references, .
1 of which is Soviet. ]

ASSOCIATION: Nauchno-issledovatel'skiy fiziko-khimicheskiy institut im. L. Ya.
Karpova (Scientific Research Institute of Physical Chemiatry

imeni L. Ya. Karpov) Lf//
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Sekctsiya III. Intermational Symposium on Macromolecular
Chem)stry Held in Woscov, June 14-13, 1950; Papers and
Summaries) Section I1X. [Moscow, lzd-vo AN SSSR, 1960])
65 p. ,000 coples printed.

Tech, E4.: P. 3. Kashina.

Sponsoring Ageacy: The Intermational Union of Pure and Applied
Chemistry., Commieeion on Macromclecular Chemistry.
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PURPOSE: This dook 1 intendéd for chemists interested in poly-
msrization reacticns and the synthesis of high molesular
compounds, -

COVERAGE: ‘This s Section IIl of a multivolume work contain-

ing papers on mrcromolecular chemistry. The articles in

genaral deal with the kineties of polymerization reactions,

the synthesis of speclal-purpose polymers, ¢#.g., ion ex-

change resins, semiconductor materials, etc., methods of cat-

elyzing pulymerization resctions, properties and chealcal

interactionn of high wolecular materinls, ind the effects of
various factors on polywerization and the degradation of

Atgh molecular eccerpounds. No personalities are mentioned,
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BEREZHWOY, G.D.; KHOMIKOVSEIY, P.M.; MEDVEDEY, S.S.

Kinetica of the emlsion polymerization of siyrene. Vysokon.
soed, 2 no.l:lkl-152 Ja 160, (MIRA 13:5)

1. Moskovalkiy inatitut tonkoy khimicheskoy tekhnologil i
Fiziko-khimicheskiy institut im. L.Ya.Karpova.
(Styrens) (Polymerization)
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s/19o/6o/002/02/1 1/011
B004/B061

AUTHORS: spirin, Tu. L., Gantmakher, A. R., Medvede¥, »

TITLE: Electron Absorption Spectra of Carbanions in the
Polymerization of styrene\in the Presence 5f Organometallic
Compounds

PERIODICAL: Vysokomolekulya.rnyye goyedineniya, 1960, Vole 2 No. 2,
rp. 310-312

TEXT: The authors proceed from the data published in Refs. 1-4;
according to which the composition ot copolymers changes when, instead
of orgaaosodium- organolithium compounds are used as catalysts, and the
polymerizatiou occurs in hydrocarbons instead of in amines and ethers.
The polymerization is accelerated by the conversion of LiR to NaR and
the substitution of amines, ether. CT tatrahydrofurane for hydrocarbon.
The authors jpfer frem this 9 he carbanion
somponents of the catalysts for Li ly in hydro-
_.rbons but also in polar solvents. This was checked by examining the

card 1/3
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Electron Absorption Specira of Carbanions $/190/60/002/02/11/011
in the Polymerization of Styrene in the BO0O4/B061
Preseuce of Organometallic Compounds

absorption spectra in the near ultraviclet range. The spectra of
carbanions formed by polymerization of styrene in the presence of

LiR or NaR in different media wore taken with an {f -4 éSF-4) spactro-
photomei=r according to I. V. Aataf‘yevis method {Ref. 6), excluding
dampness and oxygen. Fig. 1 shows the dependence of the optical density
on the wavelength for lithium polystyrene in different media, Fig. 2,
the same for sodium polystyrene, and Table 1 gives the absorption
maxima. The results are: The absorption maximum is shifted to longer

waves (from 330 mp to 395 mp) by the use of organosodium compounds.

This confirms the strengthening of the carbanion character in KaR as

opposed to LiR. The solvent (toluene, toluene + triethylamine, toluene +
tetrahydrofurane) has no effect on the position of the absorption bands,

and only changes the intensity of absorption. There are 2 figures,

1 table, and 6 references: 3 Sovie: and 3 US. J&

ASSOCIATION: Piziko-khimicheskiy institut im. L. Ya. Karpova (Physico-
chemical Institute imeni L. Ya. Karpov)
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s/190/60,/002/006/C09/012
15 8101 o 2208 BO15,/B064

AUTHORS: Medvedev, S. Ablkin, A. D., Khomikovskiy, P. M.,
, Gromov, V. F., Ghikin, Yu. A,,Tsingister,
V. A., Auer, A. L., Yakovleva, M. K., Mezhirova, L. P.,
Matveyeva, A. V., Bezzubik 2. G-

TITLE: Polymerizatiog‘of Ethylené\ﬂnder the Influence of p-Radiatior I7

PERIODICAL: Vysokomolekulyarnyye soyedineniys, 1960, Vol. Z, FNo. 6

pp. 904-915 ' \X

TEXT: The radiation-chemical polymerizaticn of ethylene in the gasec.s
phase and in organic substances was jnvestigated at different pressure
and radiation dose as well as some properties of the polymers fcrmed

.radiation sources of the institut im. Karpova (Institute imeni
(1400, 1800, and 20000 gram squiv. Ra) and preasures of
50-3%00 atm, radiation dosse of 17 to 165 r/sec, and 25°C (sowe experiments
were made at 50°C) were the conditions. The experiments were carried out
in a corresponding d2vice (Fig. 1). The ethylene used was mass-
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Polymerization of Ethylene Under the 3/190/60/002/006/009/01?
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spectroscopically gnalyzed by M. V. Tikhomirov _and M _ V. fur'yev, The

moleculsr weight of tne polyethylene obtained was determined by thLe method

of ligbt scattering by 1. G. Sobcleva and N. V. Mekletsovaj particular

data on this will be given in a reparate paper. The expariments of

polymerization in heptane, cyclohexané, methanol, and acetone (50 atm, A
256¢, ~ 100 r/sec) showed (Table 1) that reaction proceeds ten times woTe

rapidly than in the gasecus phase. The polymers formed have a molecular

weight of 20000-40000. Polymers of the structure 0130(0234)201 (60%) and QXK

013C(C2H4)361 (20%) form in good yield 1in carbon tetrachlorids. Polymerti-

sation in the gassous phase was investigated at constant preasure
N (100-300 atm; 72 r/sec) and dscreising pressure (100 and 50 atm,
- 17-165 r/sec, 25° and 50°C). The polymer yield increases rapidly if
experiments are made in the presence of polyethylene (Tavle 2). To begin
with; the polymerization rate increases with time and reaches then a
sonstant value. The mean moleculer waight and the characteristic vis
cosity of the polymers increases with proceeding transformaticn (Tablie 5
The mean reaction rate amounts tu 10,9 g/1.hour at 300 atm. 25°C, a
duration of 24 hours and radiation lose cf 72 r/secq and the maximum rvats

Card 2/4

} "V-Al . -'v|

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001033310002-8"



"APPROVED FOR RELEASE: 07/12/2001

SR T e -

CA-RDP86-00513R001033310002-8

P R T T ——
83704
Polymerization of Ethylene Under the 8/190 60/002/006/@09/312
Influence of “j-Radiation B015,/B064

20.5 g/l.hour (Table 4). The mean nolecular weight and visessity of
polyethylene (Table 5) rise with pressure (1.e. the sthylene concentration

The mazimum rate of polymerization inereases somewhat with the radiation

dose with a proportionality factor of 0.3, while the radiation-chemical

yield decreases with an increase in the radiation dose with a facter of

0.7. The moleculaer weight of polyethylene increases with a reduistlen cf

the radiatxon dose with a factor of 0.7. The molesular weight ¢f pcly-

ethylene increase: with decreasing radiation dose (Table 6). 4 tempers ure \JX(
inerease froam 25°C %o 50°C at constant ethylene concentration (330 &/1)

causes @ lesser increase in the polymerization rate and the wolerular

woight (Table 7). Ipvestigations carrted out by Yu. ¥. Malinskiy =nd

8. I. Everev in the lavoratory of radiochemiatry «f the authors' institu’e
=howed that the polyethylens cbtained has a higher density {0.345-

0.975 g/cms) and degree of crystallizavion than high-pressure pelyethylene, 3
A1ffers, however, only slightly from the latter with respec: 1o the

tensile strength. In conclusion, the authors thank A. Kh. Breger,

v. B. Osipov, and ¥ A Gol'din for agsisting 1n carrying aut the

experiments with the gamma emitters. There are 8 figures, 7 +ables, and

11 references: 5 Soviet, 4 US, 1 British, and ! Belgian.
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s/190/60/002/007/012/017
5020/B052

/1, 2/ /
AUTHORS: Spirin, Yu. L., Polyakov, D« K., Gantmakher, As Re,

TITLE: Polymerization and Copolymerization of Isoprene Initiated by
Bthyl Lithium

PERIODICAL: Vysokomolekulyarayye soyedineniya, 1960, Vol, 2, Ho. T,

pp. 1082-1092 MC’

TEXT: In a previous paper it 1as been shown (Ref. 1) that the polymeri-
zation mechanism of styrene in the presence of ethyl lithium changes con-
siderably with the transition from a hydrocarbon solvert to a triethyl-
amine toluene mixture. Here, the polymerization and copolymerization laws
of isoprens and styrene by ethyl lithium are investigated under various
conditions. Rthyl lithium was synthesized by reaction of metallic lithium
and ethyl chloride in benzene {Ref. 2). After recrystallizaticn it was
solved in toluene, vacuum-filtsred and filled into anpoules, From them,
the solution was filled into the device shown in Fige 1. The polymeri-
zation was carried out in the dilatometer shown in Fige. 2. The polymers
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Polymerization and Copolymerization of Isoprenrs s/190 60/002/007/012/017
Initiated by Bthyl Lithium B020/B052

were precipitated from the obtained solutions by methanol. During the

jgsolation of polyisoprene, the antioxidant He030H - A(Neozone~p) was added

%0 methanol. The polymers were vacuum-dried, and the viscosity of poly-

styrene in benzene (Ref. 1), and that of polyisoprene in toluene were de-
termined at 300. The composition of the copolymers was IR-spectrographical-

ly and refractometrically determined from their hydrogen and carbon con- \J//
tents on the basis of the supposition that the intrinsic vigcosity is an ‘
additive quantity. The difference in the results obtained by various

methods, was not more than +2+7%. The dependence of the polymerization

rate of isoprene on the concentration of the monomer in toluene, ethyl

lithium in toluene, triethyllamine and the catalyst in a toluens - triethyl

amine mixture, is graphically presented in Fig. 3. It ishowe:. . that the
polymerization rate is proportional to the monomer coricentration. In the

toluene - amine mixture, the polymerization rate is proportional to the
concentration of the catalyst. However, the dependence of the polymeri-

zation rate in hydrocarbons ir connection with the lithium polyisoprene
association, on the concentration of the catalyst, is more complicated.

Fig. 4 shows the kinetic curves of the isoprene and styrene polymerization

with 0,003 mole/l of ethyl lithium solution in toluene, and in a toluene -

Card 2/4
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Initiated by Bthyl Lithium B020/B052

amine mixture. The temperature dependence of. the polymerization rate of
isoprene in toluene and a toluene - amine mixture, is shown in Figs. 5 and
6. Tuble 1 gives the activation energies and rate constants during the
jncrease of the chains in the isoprene and styrene polymerizations. For
comparison, the same quantities are given as to radical polymerization.

B = 14.3 kcal/mole, k50° = 0.5 in the polymerization of isoprene in toluens

and in the amine - toluene mixtures B = 9.2 kcal/mole, and k}0° = 0.03.

The dependence of log [m] on log H for polyisoprene in toluene, and toluene
with a triethylamine addition, are shown in Fig. 7. Table 2 gives the com-
position of isopreme styrene copolymers in varioms solvents at 27°%¢; the
kinetic curves of the system under different conditions are given in

Fig. 8. The sonstants of the copolymerization of isoprene and styrene in
toluene were found to be ry = 945, r, = 0.25; in a toluene - amine

= 0.8. On the basis of the results obfgined, a poly-

mixture T, = 1, r

2
merization mechanism was suggested for vinyl and diene-monomers in the
presence of ethyl lithium under various conditions. There are 8 figures,
2 tables, and 11 references: v Soviet and 5 US.
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ASSOCTIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova -
(Physico-chemical Institute imeni L. Ya. Karpov) ‘ -

SUBMITTED:  March 17, 1960
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S/190/60/002/008/009/017

B004/B054
AUTHORS: Zabolotskaya, Ye. V., Gantmakher, A. R., Medvedev, S. 3. '
‘_—\
TITLE: Polymerization of Styrene Under the Action of Complex .
Catalysts
o PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, ¥o. 8,

pp. 1213-1220

TEXT: The authors attempted to determine the mechanism of polymerization
of styrene by combined catalysts of TiCl, and triisobutyl- or triethyl

aluminum. Dosing of aluminum alkyl and TL{Cl, was conducted in vacuo by —_

3
means of the glass vesgel shown in Fig. 1. Polymerization was performed

in the apparatus of Fig. 2. Vessel 1 contained a ball with aluminum alkyl.

The apparatus was evacuated to 10-3 am Hg for 18 hours. In a nitrogen flow,

TiCl, was then filled into the dilatometer 2, and the styrene dissolved in

3

benzene was filled into vessel 3. The content of 3 was poured into 1, the
ball with the aluminum alkyl broken, and the whole filled into the dilato-
meter 2. The dilatometer was melted off the vacuum apparatus at 250-300mm Hg,

Card 1/}
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Polymerization of Styrene Under the Act‘on $/190/60/002/008/003/017
of Complex Catalysts B004,/B054

and polymerization was performed in a thermostat at 75°C. The following
results were obtained: 1) There is a proportionality between the polymeri-
zation rate w (moles/l+min) and the TiCl5 concentration: for 0.0228
moles/1 of TiCly, %-10° = 0.186; for 0.1430 moles/l of TiCl,,
w-1O2 = 0.635. 2) % is a linear function of styrene conceniration:

for 0.650 moles/l of styrene, we10° = 0.060; for 2.74 moles/l of styrene, /

we10° = 0.379. 3) The aluminum alkyl concentration (between 0.01 and 0.06
moles/1) and the ratio between TiCl3 and aluminum alkyl do not affect the

polymerizaticn rate. 4) A stu%y of the temperature depegdence of the poly-
merizaticn rate showed: at 84 C, we102 = 0.281; at 63.5 C, we102 = 0.083.
5) When calculating w' = w-103/[&iCl}][§tyreng, log w' is a linear function

of 1/T. The activation energy was found to be 11.0 kcal/mole. 6) 60-70% of
the polymer obtained had a molecular weight of 1,000,000 - 1,500,000. The
molecular weight did not depend on the monomer concentration. These data
indicate a mechanism of polymerization similar to the polymerization of
ethylene and propylene: M: + M — Mn + ¥¥, The authors thank Z. V. Zvonkova
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‘-and m. S,'i Ivanova for determlnlng the modification of «-TiCl,, and N. 7. 1
Makletsova for defermining the molecular wéight of the polymers: There are |

8 figireds, 6 tables, and 15 references: 2 Soviet, 6 US, 1 French, 3 Gerzan,|
and 3. Italian... -

’ASSOCIATIOV " piziko-Xhimicheskiy institut im. L- Ya. Karpova 3
(Physicochemical Institute imeni L. Ya. Karpov)

.. SUBNITTED:  March 28. 1960 . .

o Legend to Fig. 1: Vessel !
for dosing-the aluminum
alkyl a) nitrogen,

b) vacuum, .
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Legend to Fig. 21 Device
for filling tha dilato-

meter a) nitrogen, -
b) vacuume \/
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1S glop 2209, Mod 3004, B054

AUTHORS: Soboleva, I. G. (Decceased), MNaklatsova, N. V., Medvedev,
S. S. ———

TITLE: Structure of the lMolecular Chain of Polyethylene Obtained
Under the Action of y-Radiation

PERIODICAL: Vysokomolekulysrnyye soyedineniya, 1960, Vol. 2, No. 8, //
pp. 1234-1238 §

TEXT: The present paper gives the results of investigation of the molecu-
lar-chain structure of polyethylene polymerized in the gaseous phase by
gamma radiation =t 29°C. The effect of some admixtures was alsc studied.
Further, the authors calculated the molecular weight (nephelometrically),
the intrinsic viascosity of the polymer dissclved in octane, and the root
mean square®of the distance h between the chain ends by the equation

of Florw'0ﬂ= @(h2)1/2/M, where[h]: intringic viscosity, $ = Flcry constant,

and M = molecular weight. The results are summarized in the following tables:
Table 2, effect of admixtures on the average molecular weight of poly-
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Structure of the Molecular Chesin of Polyetrhylene S/190/60/002/008/011,/017
Obtained Under the Action of y-Radiaticn B004/B054

ethylene

Intensity of Duration of Pressure,| #dmixture| Percent by {Molecular
radiation, polymerization, atm weight of weight
roentgens/sec h admixture in|M+10-3
the mixture
81 26 85.9 - 0 260
81 36 87.6 hydrogen 0.440 80

81 36 87.0 |<itto 0.158 80

81 ’ 36 87.0 ditto 0.037 100

81 36 87.0 ditte 0.018 60

82 12 100.0 hieptane 17.9 60

27 12 100.0 ditto 19.7 40

27 24 | 100.0 ditto 9.5 66
Table 3, Dependence of the average molecular weight of polyethylene on the
initial pressure of ethylene (intensity of radiation 81 roentgens/aec, du-
ration 36 h, temperature 25°C)
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Structure of the Molecular Chain of Polyethylene s/1§%7%3/ooz/ooe/o11/o17
Obtained Under the Action of y-Radiation

B004/B054

Initial
pressure
atm

Yield in
polymer,

M. 10

-3

Initial
pressure,
atm

Yield in
polymer,

M«10

-3

59.6
65.0

70.0

809
12.4
18.2

50
50
110

87.5
100.0
100.0

21.0
44.0
47.0

150
320

insoluble

Table 4, Dependence of the mean moleoular weight and the intrinsic viscosi-
ty on temperature, intensity, and radiation dose:

Temperature,| Initial Dose, 10 -6 |yie1d [r] 100 ml/g
c pressure, roentgens| % in gctane [in xylene
atm 95°C 105°C

h,4 in

octane| xy-
leng]
1059

.10"3

95°¢

Intensity, 17 roentgens/sec
11,3 1130 0.96
20.0 | 200 1.18
7.2 |330 1.45
4.7 1435 -

400 -
480

100
100
150
174
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Structure of the Molecular Chain of Polyethylene 8/190/60/002/008/011/017
Obtained Onder the Action of y-Radiation 8004/3054

Table 4 continued: |
Intensity 27 roentgens/sec
25 100 2.32 13.2 |125
25 100 3.40 21.6 {250
25 100 3.90 24.2 490
25 150 1.18 11.4 1250
50 178 1.18 6.1 [540

Intensity 33 roentgens/sec
25 100 1.43 5.7 50
25 100 2.85 14.9 |150
25 150 1.43 12.4 280
50 176 1.43 8.6 |800

Intensity 72 roentgens/sec
100 6.23 22.8 190
100 9.35 44.0 {320
150 3412 15.6 |260
200 3412 17.1 1280

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"



"APPROVED FOR RELEASE: 07/12/2001

86297
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Obtained Under the Action of y-Radifation B004/B054

Table 4 continued;

Intensity 82 roentgens/sec
25 100 3.54 ‘ 10.5 | 56 0.43 - 225 | -
25 150 3.54 14.6 | 125 0.90 - 375 -
0 176 3454 I 10.4 {230 0.66 0.71 380 |430]

The fcllowing conclusions are drawn: 1) The macromolecular chain of poly-
ethylene shows only slight ramification which only 8lightly changes in the
investigated range of intensity and radiation dose and ethylene concentra-

tion. 2) At a temperature inciease to SOOC, the molecular weight rises and
ramification increases. There are 3 figures, 4 tables, and 7 references:
4 Soviet, 2 US, and 1 Belgian.

ASSOCIATION: Fiziko-khimicheskiy institut im. L. Ya. Karpova
(Physicochemical Institute imeni L. Ya. Karpov)

SUBMITTED:  March 31, 1960
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s/190/60/002/009/012/019
B004/BC60

AUTHORS: Lanovskaya, L. M., Gantmakher, A. R., Medvedev, S. S.

TITLE: Polymerization of Ethzlene'lby Means of the Combired
Catalyst «-TiCl, - AlR, in the Presence of Various Monomers.

3 3
I. The Effect of Various Monomers on the Polymerization of
Ethylense “

PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, tol. 2, No. 9,
pp. 1391-1397

TEXT: The authors wanted to study the interaction of wrious unsaturated
compounds with the combined catalyst, and its effect on the polymeriza-

tion of ethylene under conditions at which these compounds still poly- U//
merize at a negligibly low rate., The authors describe the furification

of the reagents, the reaction vessel (Fig. 2) with magnetic atirrer and ™
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Polymerization of Ethylene by Means of the 8/190/60/002/009/012//019

Combined Catalyst a-TiCI) - AlRy in the B004/B060

Presence of Various Mcaomers. I. The Effect
of Various Monomers on the Polymerization
of Ethylene

thermostat, and a device (Fig. 1) which served for introducing ths
octane solvent and the (i-C4H9)3A1 into the reaction vessel, The measure-

ments were made at a constant athylene pressure of 200 torr by the

method developed by A. I. Gel'bshteyn and M. I, Temkin (Ref, 8). The
experimental procedure was worked out by Gritsenko and Lanovskaya. L///
a-methyl styrene, isoprene, butadiene, and isobutylene were used as ad-
mixtures. In the first series of experiments (Table !, Fig. 3), the
monomer was filled into the reaction vessel before introducing the
ethylene. In the second series of experiments (Tables 1,2, Figs. 4-6),
the othylene was firast polymerized during two hours, the monomer was then
added, and polymerization was carried on for five more hours, In the
experiments specified in Table 1, the authors used TiCl3 which was ob-
tained from TiCl, by reduction by means of antimony. Table 2 gpecifies

4
Card 2/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"



"APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8

Polymerization of Ethylene by Means of the 8/190/60/002/009/012/019

Combined Catalyst a-TiCl; - AIR, in the B004/B060

Presence of Various Honomers. I. The Effect
of Various Monomers on the Polymerization
of Bthylene

the experiments in which TiCl, was produced by the reduction of TiCl !

3 . 4

by means of titanium metal, Experiments revealed that the polymerization
rate of ethylene is retardad in the presence of one of the monomer com-
pounds mentioned. The molecular weight of the resulting polyethylene

is; however, not iBfluenced thereby. As to their reaction-retarding
effect, the various monomer compounds are mentioned in the order buta-
diene, isoprene > styrene > isobutylene » a-methyl styrene. Diene
hydrocarbons, thus, have the greatest retarding effect. The addition of
monomers prior to or after tne beginning of polymerization bears no in- /
fluence on this effaeot, The authors mention a disousaion by A. R. —
Gantmakher on & lec¢ture by A. A. Korotkov at the International Symposium

in Prague, 1957. There are 6 fijures, 2 tablea, and 8 references:

2 Soviet, 4 US, and 2 German,

Card 3/4

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"



"APPROVED FOR RELEASE: 07/12/2001

Polymerization of Eth;iene by H2ans of the

Combined Catalyst a-TiCl§ - AlR3 in the

Presence of Various Monomers, I, The Effect
of Various Monomers on the Polymerization
of Ethylene

DHEU s b S S e e SRS e e
P T | T N TP D PP S SPU S SPP Wl -] - - e L : Sl .-

CIA-RDP86-00513R001033310002-8

R S

8/190/60/002/009/012/019
B004/B0O60

e

ASSOCIATION: Fiziko-khimichegkiy institut im. L. Ya. Karpova
(Physico-~chemical Institute imeni L, Ya. Karpov)

SUBMITTED: April 11, 1960

APPROVED FOR RELEASE: 07/12/2001

CIA-RDP86-00513R001033310002-8"

,,.".,.o".:



"APPROVED FOR RELEASE: 07/12/2001

31 Rt Sl I PR ST BOprS NESRNAy. RSN h
L SRR : B F=Th SFE g

CIA-RDP86-00513R001033310002-8

AN ~

hs

8541 ' t
s/190/60/002/011/010/027
15".%101 B004/B060
AUTHORS & Lanovskaya, L. M., Gantmakher, A. R , Medvedev, S §S.
< :
— 3
TITLE: Polymerization of Ethylene_r]by Means of Combined a-TiClj~A1R)
Catalyst in the Presence of Various Monomers Il Some L s

Problems Concerning the Polymerizationf\ﬂechanism in the
Presence of Combined Catalysts

PERIQODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol 2. No 11,
pp- 1655 - 1658

TEXT: This is a discussion of the results obtained by the authors in Ref 1
concerning the effe:t of various monomers on the polymerization of ethylene
by a«-TiClj-AIR5 catalysts. The authors' experiments revealed that additions

of isobutylene, styrene, isoprene, or butadiene reduce the polymerization . a
rate of ethylene, comp_lexes‘\of thesz monomers being formed on the catalyst
surface. The ability to form complexes is reduced in the series
butadiene ) isoprene ) styrene ) isobutylene >a-methyl styrene. This
succession is analogous to the series obtained by other researchers for
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Combined a-TiClB-AIBB Catalyst in the Presence B004/B060

of Various Monomers. II. Some Problems Concerning the Polymerization
Mechanism in the Presence of Combined Catalysts

compounds of platinum, silver, and other metals. The authors base on their
experimental results to conclude that the monomers react with the titanium VX(
component of the catalyst. A reaction with the aluminum component K which
is a Lewis acid, would yield another series of activities. The following
reaction scheme is given:
R k B B
4 ! ,A1<R —Spic1, a1lR (2).

5 \u_ .
n+?

Polymerization by combined catalysts thus does not have a typical anionic
course, but is a more complicated process. This has some resemblance with
polymerization in the presence of lithium alkyls, but differs from it by
specific properties which depend on the structure of the combined catalyst
The authors mention A. A, Babushkin, L. A. Gribov, and 4. D Gel'man
There are 14 references: 5 Soviet, 4 US, 3 British, ' French, and 1 German

R
TiCl,.AY-R + Hg§=£M.TiCI oA1<R (1) M.7iCl

5 N b 2 > M R 3 u R
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Card 3/3

APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R001033310002-8"



CIA-RDP86-00513R001033310002-8

"APPROVED FOR RELEASE: 07/12/2001

< <
\_) : >‘~’) .

7

e PVEDPe

To be sadmitted for the Dxternational Symporim oo Nacramalecular Chemistry,
Yontrerl, Cansda, 77 Jul -1 ing 1961,

WRER AIRSIRZXY. . M., lnstitute of Migh Molecular
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Lowonosoy - “Interaction of polyethylene with
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JAETYIN, N, B, TOFCHYEV, A. V., and POLAX, L. S.,
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POLILnYYY, I, Ya., memm_ Lo, O., All-Unton
Sciectific Resenrch Institute of Synthetic Rudber,
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1scprese polywers® (Growp 1)
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Viktor M., Institute of High Molecular
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Ehﬂnmgh Institute of Chemical Prysice

of the Acadery of Seinances USSR, Momscov - “Oo
the Xinstics of formaldehyde polymerization and
polyformaldehyde degradation™ (Group 3-B)

CIA-RDP86-00513R001033310002-8"

APPROVED FOR RELEASE: 07/12/2001



"APPROVED FOR RELEASE: 07/12/2001

SCASE

CIA-RDP86-00513R001033310002-8

89593

8/190/61/003/002/011/012
S oohy” B101/B215
R4

AUTHORS s Gantmakher, A. R., Medvedev, 8. S., Abkin, 4. D.

TITLE: Low-temperature polymerization of ethylene tetrafluoride in
liquid phase by the action of gamma radiation

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 2, 1961, 320

TEXT: In this letter to the editor the authors state that they were the
first to examine the liquid phase polymerization of ethylene tetrafluoride
under the action of gamma radiation. The polymerization was conducted in
sealed glass phials in the absence of oxygen, at -559C and 10 roentgzen/sec.
Under these conditions, the reaction took place at a high rate and was
acoompanied by the formation of a solid polymer. Afer one hour, the yield \
of polyethylene tetrafluoride was 35%, It was increased up to 95% by a
radiation of 6 hr. The studies were continued by Ye. F. Volkova, A. V.
Fokin, V. M., Belikov (Tezisy dokladov na II Vsesoyuznom sovashchanii po
radiatsionnoy khimii, 1960 str. 65 (Theses of the Reports on the 2nd All-
Union Conference of Radiation Chemistry, Moscow, 1960, p. 65) Ref. 1). The
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publications show (S. S. Medvedev, A. D, Abkin, P, M. Khomikovskiy, G. N,
Gerasimov, V. F. Gromov et al., Vysokomolek. soyed. 2, 904, 1960, Ref, 2)\ /"
that ethylene under similar conditlons is polymerized more slowly. This
¢ifference in the polymerization rates of ethylene tetrafluoride and
ethylene may be due to a slower rupture of chgins by recombination in the
polymerization of ethylene tetrafluoride dme to repulsive forces. The
latter occur in the approximation of perfluorinated radicals of polyethy-
lene tetrafluoride. The slow rate of chain ruptures may also be due to
topochemical peculiarities occurring inqéye polymerization of ethylene te-
trafluoride. [Abstracter's notes this™s a full translation from the

original,] There are 2 Soviet-bloc refergnces.

SUBMITTED: October 29, 1960
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AUTHORS:: Areet-Yakubovich, A. A., Gantmakher, A. R., Hedvedev, S.S.

—

TITLE: Conditinons of the formation of metalarcmatic iritiatnrg of
polymerizaticn

FERICDICAL: Vysckomo.ekuiyarnyye soyedineniya, v. 3, nc. 7, 1961,
1003-1009

TEXT. The paper deals with rhe proolem of catalytic polymerization.

initiated by electron transfer from the atom of *he alkall metal to *the
molecule of an aromatic ccmpournd waizh has a sufficiently high afflinity

to the electrcon: Me + Are= Me* - ar~ (1). Tre general aonditicna were

gtudied fnr the course cof this reaction, in order to synthesize metal- ;f\
aromatic complexes of different gtructure and to study the polymerization
wieCh4nls. 1N *ne presence of such initiatcra. All cperaticng were per-

formed eitner in high-vacuum cr anhydrous and oxygen-free nitrogen

atmosphere., Th2 fcllowing results are given- 1) Interaction between

alkali metals and aromatic compounds in hydrocarbon medium. To prevent
inactivation of the metal by a film from *he reacticn proaucts witn the
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aromatic compound, the experiments were carried out above the melting peint
of the metal., Sodium gave at 110-1209C in octane or toluerne no reaction
preducts with naphthalene cr phenanthrene. even aftes -8 hr. With
anthracene, Na gave u: tnis tamperature a red-vicle*, at 140-160°C a

black powder. This product was completely soluble in tatrahydrofuran

(THF) and triethylamine /TEA). These solu*ions had a characteristic color.
The eutectic alley of K with Na (85% K) quickly reacted witkh navhthalene
and diphenyl at room temperature in hydrocarbon medium. Gray-black
pswders were formed. No reaztion rcok place in *he presence of benzene.

In general, howsever, meralaromatic somplexes will also ve formed in non-
electron-donor medium, if the metal has a low ionization potential and the
hydrooarben a high affinity to the slectron. 2) Reactions in TEA medium.
Lithium forms with naphthalene a -herry-rad solution at room temperature.
No reaction was observable with diphenyl even after 10 days. Na with
phenanthrene gives only weakly colored solutions, but, with anthracene,
quickly a soluticn which was green in the reflected light, and red in the
transmitted light. A greenish-black film is formed on K under the action
of naphthalene, which was insoluble in TEA. 3) The metalarcmatic complexes
were igolated after reaction in THF medium by filtering and subsequent
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evaporation of the solvent in the nigh vacuum. Scdium-naphthalene de-
composed after removing THF to give its initial components. sodium-
anthracene was stable. In the complex of potassium-naphthalene, a black
powder, the K/napkthalene ratic was 1.1, In the case of lithium-
naphthalene, THF cculd nct te completely remecved. Tnis 1is explained by

' the prcperty cf Li %c form complexes with ethrereal i Cxygen-containing)
soclventsz. 4) The initia*ing effect of metalarcma*i: cempeands was -
studied nn pnlystyrens. In the presence ~¢ Na-naphthalere, poiymerization *
proceeded rary quickly net only im pure THF, but alac in *oluene « -4 THF.
In the presen-2 >f Nas-anthrazene [about *0G-5 mcie/l) oclymerization in

. toluene - TEA = *.' precosaded slcwly at 25CC, bur aas accelerated by a \

B temperature rise. HNua-anthracene ini*iutes styrene poiymerizatinn also

in irert meiium (toluens). The molid acdium-arcmatic complex dicsolves,

and the rea:*i~n ra*e incr2ases more and more. 5. To estima‘n the

probability nf an interacticn betweern alkali metal and arcma+tic compound

forming 2clurle preduots, tha fcilewing equation is discuszed

AB = - L - I‘ALSP~SQ¢W {4} . where A denotes *he ckange in energy in

the reacticn, L *he sublima*icn nea* of tne metal, T i1-s ‘rpization
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potential, A the affinity of -he arcma‘ie ceomuound to the elec*ron., S.. S,
the scivation energy of rha caticr and anicn, raapactively. and | tra ¢
energy of <tpe conlegb in*eracricn betwesen “ne ia*Taer "wo. Basing on
published data tne follewing is written for tie farmation rate ~f metal-
aromatic noumplexes. Li < ila ¢ K; benuens < diphenyl < naphthalene ¢
< phenanthrene < anthrarcene. Bul ir some casea tha cation of lithium i
reacts more intensely than X and Na. cwing *to solvaticn. A flgure
illustrates schema*ically the -2cnditions for <he formation cf metalaromatic
complexes. There are * figure, 2 tables. and 9 references Y Soviet-blec
and 18 non-Soviet-bles. The 4 mcsat impertant references tc English-
language publications read as follcws; . Szwarc, W.Levy, R.Milkovich,
J.Amer.Chem.Soc., 78, ?65%¢. 195%; D.H. Rtichards, M,Szwarc., Trare. Faraday
Scc., 25, 1644. 1959; J.P.V. Sracey. A4.R. Tbhelckde, J.Chem.Scc., *959,
4089; R.M. Hedges, F.A.Matsen, J.Chem.Phys., 28, 950, 1958. '

N ASSOCIATION: Piziko-khimicheskiy institut im. L.Ya. Karpcva
(Physizcrcchemical Institute imen:. L. Ya. Ferpev:

SUBMITTED: September 8, 1960
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AUTHORS : Ushaxov, V. D., Mezhirova, L. P., Galata, L. A.,

Khusnutdinova, 2. §., Xedvedev, S. S., Abkin, 4.3
Khemikovskiy, P. M. D

LE: Polymerization of stiyrone and bhuindiens w:th alyrene in
gmulsions under the aciion of initiating redox syviems.
I. Bffect of thne natura of peroxide compounda on tze rate
of polymerizuation

PERIODICAL: Vysokomolekulyarnyye soyedineniya, v. 3, no. 1%, 1961,
17161722

TEXT: A.n of the present work was the determination of the most active

initi1ating redox asyotems for the polymerization of butadiene with atyrane

in emuisions, and eapecially of the effect of the nature of peroxidas on

the rase of polymerization. lNekal with 20 % of l‘m250{1 and NaCl and
rsvlate (mixture of Na salts of suifonic &cids of the aliphatic series:

a
SO Ha) with { 5 ¢ of ¥aCl served as emulsifiers. Peroxides were usedv/r/

o
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ot 1I, only the \nitial rate increased. The total yield 18 lomer than
with 0.1 7 by weight of II. Betaren 0.7 and } 4 oy meight of T1I, fnitial ;

rates and total yield are much lowmer. With

C-RDP86-00513R001033310002-8
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0.02-0.2 % by weignt of I, i

init:al rates increase. Since the total rate deocroas2s &t 0.2 % by waight,
the dependence of the reaction rate on the hydroperoxide concentration is .
aropauly linked with the inhibiting aeffect of the decomposition products ; .

of hydroperoxid.. With 0.1 %

temperature. The activation enerries were dJetermined according to the Vj

Arrhenius equation and found to be: & = 8.6
= =57 kcnl;

by 102 times with decreasing activation energy of I.
+ion of butadiene with styrene (ratio 70 . 30} at 5°C, the following was

used: HKekal (2.8 and 1.4 % by weight added

of ferropyrophosphate (related to iren sulfate) of the monomer. The ratio

mole for I. Reduction of E by 3 xcal/mole at ~ 00C corresgonds
to a 200-fold increase of the reaction rate. Since the rate is twice a3
nign at 0°C, the pre-exponen:ial factor in the Arrnenius equation increases

% by weight of I and an equimolecular acount |
of K4Fe(CH)6. both total yield and 1nitial rate jncreased with increoasing
4

kcal/mole for II and

For the copolymeriza-

to mater). 0.44 % by weight

organic phase :aqueous phase wad 1:4 (by weight). 1In the case of 0.34 %
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oy meight of nydroperoxide of 11 (cquimclar ratio %o the nonomer) optimum

rate waa achioved with IV.

The nigheat yield waes achieved with aryl-alkyl ;

rpiroperaxtides (I ond 1,1-diphenyl ethane hydroperoxide (111)) (Table). i

with an emulsifier concentiration of

111, Tiwa 0.34 % by meignt of
“fter 2 nr. Polymerization of I ard IV with 1
squloifier was constant up to 30 % conversion,
1.4 % by weight, the initial rate 7us

i¥ (after 1 hr new addition of 0.1 7 by weight
by moight of IV), constant polymerization took
Thus, the consumption of the iniiiating aysteam
mhe effi1ciency of redox sys'ems and initiators
of the radical ag well ns on the golubility of
the aqueous nhase and an the monomers.
tan lower losa and
nirher rute of reaction than II + IV due
inwer solubility in water. For I+ 1V,

wne

Card 4/7
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2.8 %, maximum conversion (10-75 7§
actieved after 2 hr with 0.2 % oy weight of 1 and with 0.3 % by waisht
11, opiimum conversion

lower and the decresac movre distinct.
with an addition of 0.1 st by weight of nydroperoxide +0.26 5 by weight of

The lower the solubility in water,
the stronger tne initiating actlion.
to lower activetion energy and

the redox reaction occurs at the

} was
cf

wad

(~s 22 %) acnieved
.4 or 2.8 % by weight of

then the rate dropped. W%ith

A

of hydroperoxide and 0.18 %

place up to 60 o convers.on.
causes a decraase in rais.
depends on the reactivaity
1ne oeroxide compounds 1in

1+ 1V cause a
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pnase boundary, tor 1 + 1V also in ine aquoous phase The existsnce of a ;

: maziaum of the rate of polymerizaticn for I and builyl isepropyl h;dro- '

peroxide 13 caused by polymerization innibition due to the decempositicn

proaucsa of the nydroperoxides. The authors thank 4. G. Pod"yapol'ska

for help with experiments and T. [. Yurzhenko (L'vovasiiy induatrial'nyy :

institut (L'vov Industrial Institute)) for supplying soms nydropercoxides.

Trnere are 9 fi,ures, 1 tabie, and 7 refercnces 4 Soviet and 3 non-

Scviet. The two references to Engiisn-language publications read aa i

follews: F. A Bovey, I. M. Xoithof{, Zmulsion Polymerization, lew TYork, ! -
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